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INTRODUCTION 


19313AT MLRS, Missile Numbers 4748, 4898, 4747, 4643, 4935, and 5054, Round 
Numbers 515 thru 520, were launched from Tula Gate, White Sands Missile Range 
(WSMR), New Mexico, at 1351:44, 1351:48, 1351:52, 1351:57, 1352:01, and 1352:06 
MST, 9 Nov 83. The scheduled launch times were 1300 MST with a 4.5 second 
separation. 


DISCUSSION 
Meteorological data were recorded and reduced by the Whtie Sands Meteorological 
Team, Atmospheric Sciences Laboratory (ASL), White Sands Missile Range, New Mexico. 
The data were obtianed by the following methods: 


1. Observations 


a. Surface 


(1) Standard surface observations to include pressure, temperature 
(°C), relative humidity, dew point (°C), density (gm/m3), wind direction and speed, 
and cloud cover were made at the Tula Gate Met Site at T-0O minutes. 


(2) Anemometer data were provided from existing tower-mounted 
anemometers at Tula Gate. Monitor of wind speed and direction from one 
anemometer was also provided in the launch control room. 

b. Upper Air 
(1) Low level wind data were obtained from pilot-balloon observations 
SITE AND ALTITUDE 


Tula Gate 2 km 
MAL 2 km 


(2) Air structure data (rawinsonde) were collected at the following 
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TABLE 2 


X= 545,944.89 Y= 431,158.70 H= 4102.47 (BASE) 
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ANEMOMETER DATA ~ 60 Ft Level of 30 Meter Tower 


TABLE 3 


X= 545,944.89 Ye 431,158.70 H= 4102.47 (BASF) 


ANEMOMETER DATA ~- 90 Ft Level of 30 Meter Tower 


TABLE 4 


X= 545,944.89 Y= 431,158.70 H= 4102.47 (BASE) 


T-TIME PILOT-BALLOON MEASURED WIND DATA 


DATE 9 November 1983 


SITE: Tula Gate SITE: MAL 
TIME: 1351 MST TIME 1351 MS7 
WSTM COORDINATES: WSTM COORDINATES 
X= 548. 204.58 X= 509,421.05 
Y= 430,125.39 Y= 497,563.78 
H= 4,108.94 H= 4, 133.99 , 
LAYER MIDPOINT DIRECTION SPEED LAYER MIDPGI'” QUIRECTION SPEED 
METERS AGL DEGREES KNOTS __ METERS ASL DEGREES KNOTS. ; 
SURFACE 330 11 SURFACE 350 08 H 
150 335 12 150 346 19 
210 336 12 210 356 17 i 
270 332 12 270 007 15 ‘ 
330 334 11 330 014 15 ‘ 
390 339 10 390 008 17 jf 
500 351 08 500 358 22 : 
650 340 09 650 003 25 
800 309 03 800 006 22 
950 313 02 950 354 18 
1150 343 03 1150 344 15 
1350 330 08 1350 316 10 
1550 311 09 1550 302 14 
1750 288 21 1750 283 15 
2000 271 19 2000 287 14 
Data obtained from a Double Data obtained from a Single 
Theodolite Tracked pilot-balloon Theodolite Tracked pilot-balloon 
observation. observation. 
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| TABLE 6 
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‘ AIMING COMPUTER MET MESSAGE DATA 
: 09 November 1983 
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METCM1 332062 METCM1 332062 METCM1 332062 
091500128880 091800128882 091930128881 
e 00640015 28090880 00622009 28590882 00604006 28640881 

01628020 28090870 01621012 28360872 01535010 28510870 
02007022 27930843 02624012 28010846 02615005 28220844 
03627018 27650803 03626011 27630805 03008009 27840804 
04582018 27500755 04593012 27450757 04570009 27630756 
05539012 27540710 05540013 27720712 05535016 27670711 
06603020 27560667 06580016 27680669 06567017 27710669 : 
07573025 27410627 07582025 27270629 07571026 27370629 ; 
08553033 27050589 08554029 26980591 08551028 27050590 : 
09537028 26690553 09541028 26780554 09548027 26880554 
10563028 26340518 10546026 26360520 10544027 26480520 
11559032 25990486 11542028 25950487 11536028 26070487 
12548032 25420440 12542032 25350441 12541032 25500441 
13454034 24650384 13534030 24580385 13542036 24740385 
14555035 23770333 14553029 23750334 14548032 23950335 
15577040 22920288 15567034 22820289 15556035 23110290 
16580033 22000248 16574037 21970248 16573034 22260250 


il 
i 
f 
! 
| 

; | 


Se ee 


9%) HOl FIGt-ont 
930 Ivt Se2Atece 
S3ivNIUwOO) 273170036 


oT 


vest OrLh- 
orae S°Lt- 
ard Q*Gfe 
o°ot QTC. 
orth 9°AZ~ 
o° 2°he~ 
i L°02- 
0°22 L*22e 
0°22 O°Lto 
o°$2 t*GTo 
0°e2 Toate. 
0°? Heo 
or ee Z°eT= 
orate 2°o to 
o°b¢ Otte 
o*z¢e $°6= 

arse 0°R= 

0°Se het, 

0°26 2°2= 


6° kG~ 
8°29~- 
S*29- 
e°eS- 
Lethe 
6°tt~ 
a°9e 
T*Sce 
Ge0Z- 
L°8t- 
6°ll= 
¢°B- 
6°9e 
gee 
tee 
hee 
ore 
ore 
ee 
6eT 
oct 
6°S 
be 4 
ord 


JAVHETINGD $33nN93t 


432870 ANTOdA30— MEV 
opie Way Ping wusGW3L 
< a1aVL 
vilu 


endaT*nete 


Viv TWAT) tevILsINGIS 


a°rg.es 
4°29G6¢ 
9*hToRe 
¢*ASise 
wehLtte 
T°Sue62 
L°FOwSZ 
& °225n2 
¢°*Seu22 
erLeuze 
9*6Cu6T 
f°hecet 
T°NSL9T 
o°%2yect 
2°hen2et 
9°6n90T 
2°2ecout 
o°2uce 

$e S9ed 

he P6ts 

0°9tz9 

“°S2%S 

T°ACSe 

2°*[it 


e°un2 
o°enz 
9°tG2 
o°vc2 
o°varc 
s°dte 
T°*ae 
o°4"On 
6°s2n 
O°tan 
o°uac 
e°9eq 
e°LaG 
te2t9 
9° ting 
S°vA9 
o°Gag 
e° ngs 
u°loe 
9°9e2 
e°ote 
u°uGH 
g°vo98 
2°ure 


13a3 Wh SHV 


WnstLw 


DTVULIMOID 3wNSS arid 


WGW 1354 G2°9RTH FUNLTAW MOTAVES 


isn Sui soen 


é 


"ON NOTSNIIGY 
¢@ °AON 6 


fame ree oe 


tH bse HY, Uap 


CVV hOs ALTEIUCK GPMGe TH FEET Hob $1342 LuvOYy LEGO TIC CO nts peATES 
nc Ve MS AGE thee MOT VITA 3301029, LAT LEG 
ASLENGT EE Ue u TABLE 8 LhOeEoL)4 COM LEG 
GYAE TRC PRESSURE TeapEKATUPE netetine OF YSTty oF Fu OF witty NALA Tiwi x 
ALTA Stor aie UEMPP LAT eEPCENT G¥4/CURLL  SOthats DIRE Flu OPLEU ur 
MSL PLE Gg FILET RAMS DEGCKELS COeaticr~ant ce Tee Kni0tS vEGRee sthiad KNOTS REFRACTION 
Y1RO,7 BBucd Tet} “Pee 5? et 14U920e1 wFdeo 3O00.y 15.9 LPeNQH2HB 
sonar s7uUel Tet Yeu Ue? 1977.9 o5$e5 03 15-6 2eNON2ZO63 
ynna,a USyel be2 “F609 3AL2 LV63Se2 ON1Le7 eo 16.7 ge NHHAL4 
S5NN,0 B3u05 ded Red 34.5 1947.5) o5ued 1.0 17.7 1-Q0n2u9 
LUNA LA MW2ee yet -%.] 56608 1U31.4 w8Yey 1.3 18.8 1-NnOn245 
oyna n MN Fe? det -“1M)ew 35.9 WlLeV olbyeS J 2ued 19.3 1NNV240 
TONnn,o #9¢05 205 H1269 31.4 NNT.) oyey S80 2ne9 1-n0n234 
7407.4 (Thel 1.4 H1%65 51.8 YR5.7 odey SYNLDS 19,7 1¢0N250 
wVHAN,D lage! le2 =1? 064 34.0 46-0 oltSen 33000 1aet 1°nQq0227 
6510.0 Mayet ae “12 eb 33.0 947.0 bo4oen 2200eb l6e7 1-0002¢5 
ganc.n 34 ett 2e0 ~“1%05 30.5 929.3 H4oceo $1201 14,48 1-n0%213 
g9nn.e C2hea Pax ~l"%eo 28.0 912-0 Oued 307.5 13.0 Lteron2ls 
1u00r,Nn Nien Zot “1567 2525 895.1 otoed $15.35 12.5 4-90N208 
1Hsan,a Oye eae? “lhe 24en BITeo §=whue’& 52007 12.9 1enOn204 
blnnn.d DAL. 235 “1864 24.4 BA00Y OMOeg S290 15.9 1enon2ui 
115274,0 ob6u¢/ eos 1867 2469 MESed Eltoey 35409 39,1 1eyonle7 
lznnnen o8uc2Z 2e2 “1505 25.5 82904 vdved’ 35226 2?.7 Lenoniye 
1250.0 oliwey 2e0 “1504 2620 8146.65 ovco REPS) 260% 2-n0Nlyi 
130900.0 O31. 1" “1hel 26.5 BN2c1 O8Se4 $24.0 284-5 aenonts7 
15500.9 O2uei -et) “Lhel 26.9 790.1 oboe] 219.1 29.7 1-00014u4 
L4nan,a oNsesd lel 1767 27.0 TTBe2 Ebery 514.u 30-5 tenonisi 
1450020 Wye l @e2e2 1h eb 27-0 16604 G64leod 30928 an.2 1-009178 
1>000,0 2Bned mSseZ 1% 27ed $5408 640035 2Woe4 29.8 1-00175 
155n0.0 D7eel -4e35 -2Nes 27.0 T4324 63900 204.6 26.7 16000172 
1000.0 Woed -de4 2164 27ett 78201 O37e7 SUSed 27.7 4¢900169 
2vu5nn.0 25ee> be 2203 27.0 42301 63n05 30505 27.0 1eNONi vo 
anne fn auLed =-7ef “2ley 31.9 11064 ©3500 S°7.0 2604 16000169 
37507,2? aDSye.d 8.8 mPlec 35.9 699.7 Oo33¢o 310.6 2766 169000162 
Anena,a Dyer “Fea 2202 3506 OHieu 635204 325.8 2a.7 1-ngri59 
assna,er Dyers “10d ~“2%ek 39.3 677.8 OdSleg Ry Sry | 30-0 1-N00156 
ayane,n DMNyew “lett -2hel S500 - 067.1 od9<eu 315.4 3102 1-noniss 
ayoro,0 49yeott ~1209 Haney 3909 46.7 O2b00 52523 32-2 1-000152 
EWINNH A SBLeott “J4%el 28 eu 362-9 OUOe% O27e2 319.4 32.7 1.Nnonies 
2u5nn.g “TleD -1d0e2 “2he3S 37.9 $604 wPrdeY¥ 245.4 33.1 1-n00146 
2innn.v $6uel -tbe3 2700 3A,9 Pod “wrPied Ssliew 3268 tenonias 
2i5na.® 9504 “17> 27 2u 39,9 Hloue? ursek oUs.Y 32-6 LeNHOLGSL 
denna.” 4H 04 -“1Gel =2Pheu yt, H07el oie? 206.9 S12 26909159 
e2ont.% + 3y 0% -1460/ eH Meeg 5ReS 29704 = oZibed wed 20.7 1LeNnANiso 
Zine ,n H2uer! —P)eH “Sled 500 "67¢9 wlyeuy 30507 29.6 100013535 
Zoonn.”% 417s P2027 “3302 Sho D7Yel vIFeg Moe 29.9 aenonis) 
11 


Here g Ada. Gath 

FPabion APTA nese Re br ToL $130271000,9 FONE TT Conk OTIAILS 

"uve od gr pa, OT teLIA S3Seloe9, LAT bbb 

ASLCUGT JU Ne 4 LUGeJodls LOW VEG 

TABLE 8 Cont'd 

Choate, PRES Uist, Pepe CAT UO Clothes be eSETY OPER oe elnuu NAA l:.uF x 

AL EAT, au VENPOL.T FEPCERT GNZCUMaG  SutUND vIRECT Lu SPEED oe 

MSL FRE, MALE T OARS VErthes, COUNT ,NE “Cr Tte KHIOTS yLGREE SET | KMOTS WEF UrACT 107, 
24nd HAGEL “2506 ~3"ey 5HeU 2/905 blbe, 26.4 30.5 benonle9d 
2e5ne ,F. eNyet bree A “5507 BAN DAZeV oloes S8u004 3202 Aengnie? 
2Dnna.t 290) “Poel “Sheu 3500 SOLeY vleedY Wiel 33.3 bengnies 
gpoan,n Aged = POo4H oH 3705 5% 60 DN20eU vlgeu 395.0 34.2 1efonle2 
2onnn,® 37yef 2704 3°27 34.5 25$05 rlbed 505.7 34,7 1e*GGle"v 
2€ooNC.C Mmiel 24909 3 ey 34.9 92561 Oued IWoed 34.7 1600118 
e27nnn.e Sye¥ Hr1D9e/ “ley 3504 917.0 diye? SU7,S5 34.6 1-nontie 
2/onn.e Heed “3202 “42 eh 3508 DEY Lfluey SUEY 34.0 ienonii4 
enuynn,f 34ge/ “3505 4°. 5 3605 501-¢9 worl 31,0 33.8 bengoull2 
205NH,C 33403 =24.9 44.5 36.7 BQO5e2 ONley 312.5 34.9 1e99NIL 
29000,.6 23uet “tweed “45eu 35702 NASD Oe 215.9 3A-0 Lenoning 
29500, 32902 “3708 “bWRey 3766 S7Bek O77 Slow 38-3 1.000107 
3unn0,.0 Sued “Wel “UK ey B5e2ee $70.0 S9De4u 518.2 40.6 3-n001U5 
309n9,0 IMNyeZ -nNe2 “S405 20.208 4H204 SWee 319.6 41.7 1-900163 
51n0n.0 onges “ned ~6%0% Seder 85004 595¢2 521.0 42.0 lenuniul 
315n0,9 22D06 “udeb GBoe? SMH 32208 4200 1-NONU99 
sennn,9 ZAhoe4 = ~BHoll 43902 SNMG07 ve3,0 41.3 1-nO9Ndv6 
3250n,0 cAge3 -4504 43269 SO7|eYy 324.3 39.9 1-NONU96 
33000, 27yeY = HOB 424.7 SAvel S$25.u 3A.5 1.000095 
3450009 2690! “4be2 $17em Shued 32564 37.4 1-nangys 
3s4ynn.od 26500 = * Deh $1007 SAged 525.9 S62 1-000091 
34509,0 5/06 wHLe 40309 5BuC7 2926.0 35.0 1-NQNOYU 
39000.0 e2S1ef 5204 39702 «857808 Sdo.7 353-4 1-10N0868 
595000 S40 “S5e? 89002 O7fod 527.1 31.8 1-NQNVU7 
sv0nn,0 2Uyou “55-1! SBSe2 STd0% bedeU 30.3 1.90n0G5 
SuHNn a 23405 “Sbe3S ST6e5 SO7507 sc4.u 20.8 16909064 
sfoan fJ2uef “S706 SAVeo ST? eeu 229.1 29.0 1-P0N0K2 
s7saa,9 erued “58a SH3eU STUC3S secd.9 3nN.2 1-9900e1 
sunna,e ZtuosU —- *AUVel 35005 Souen JcBeU 3261 peagre73a 
o450n 0 elger FL) 5500] S60¢9 oc7,7 34.8 1°00N078 
Ss annn.0 enjel “heed S83e0m  bELEY 1-0N0U07? 
395n9,9 ener “het 33506 9 SODek 1-100075 


oe Ay LAST ONE ASSUMET KELATIVE HUMIDITY VALU WAS ULE. IN THE INTLRPOLATI Unde 


12 


r) ea 
* « 
PALORTUVY Le vtly 
SVAULON ALTI MDL epee Fe Fh EE cite TYE"? VuV09 VEODL TE COU TUATES, 
9 OY. BS UHOE tHE, fot PTA 3301829, LAT LLG 
ASLLEGST tl fie F) TABLE 9 LwHepohbly cO.0 OCG 
PRESSUYE GEYPOTT IDEAL TE APE A Pe ad “fiw Gata 
AIK 'PVPUTID PePCcer UInte taut SPEED 
ELL AQAKS Fey VEGREES CLUMPS AGE LEGHEESITH? KNOTS 

frlotber. $126. 509 “4-0 3ue 7? 1009 

RUM ee, O?PNS. 2.9 -11.7 33. 352¢5 19.6 : 

Toten Bae, 2.9 ~1e65 350 321+ 1/20 : 

Wen 10273, 2.n wloegs ue 3ilues 12.3 ; 

Ape = L221, Pel w1D04 2ue S316 e4on 

Aten = 14307, “1.9 oles 276 3iben 30.3 

Ete y 109977, "6.7 P20 2?e 303+ 3 2609 

Fen LONLG, “11.9 =24%e2 3n0 31364 31.3 

UStten 2losi. “17.8 -2400 BDe 309¢3 3¢e3 

HOVes 24483, Sel e32eu 3oe 300-4 S202 

Thlen = - 27625. -3265 4265 Soe 509°5 3508 

BUen LITA. <"Le? 32i0a N2ol 

Pulte 35076, 520A 320e%8 3520 

]2vtten 39676. “64.9 


#° AE LEAST Ofte ASSUMED REELS TIVE MutINTTY VALU VAS use IN TRE INTERKPOLATTUise 


13 


STGUik MOAT Cowet DAA 


Cam Ts Ws Corea) On RYO aC ed, Sp 0? Lugs VENTE TIC COnni AIS 
"ite 05 Dime pee 8 of ITA SRebb2e CAL LEG 
PSOLEEG LIN Ne a” luGeisates LOW, CEG 
TABLE 10 
Pre sslme oF oO TRAC TEMPE ATUL Hic of fliMe 
ALTUTUNL AIK OF WPUOLNT PERCENT 
PELL IAS ATL FEED OFGREES CetlTiokALe 
NAO? W307 1367 2e7 44.0 
thre? 47Gb 502 Bed -1)0) e4e0 
My. On HIV eh Tel “11.1 coe9 
HU: 25 HTN SH 25 “1507 29-0 
19,03 THANG eI 205 “1502 <0-0 
182 06 TINO 1eb “l/eb eget 
Ths ef #11520 103 -1y¥el 2UeN 
74,2 He Syed 2<e6b -17.4 Pe 
20,9 amAeeS Bed 71727 19-0 
T1Se1 970509 Bed “15-5 16.0 
149000 LHRB407 Gel -1Lbe 10.9 
71.7 11"65 Gel “17.4% 19.0 
o21.7 13s", 1L 164% -1-6 -21-6 c0e0 
SH7262 «14°95 “Gel “2406 16-9 
Sle 15™BYe7 “306 2404 1o.n 
ah5.a 15°Su0e9 “yer “14929 24.0 
Ssnn.n 1911761 12-3 —2beS5 30.9 
GI o1 ENB yek "1502 “27e2 3520 
HHye1 2295709 $195 -25eb 57.u 
HSTCA 220509 2005 “2000 41.0 
432.9 2PSBue =-20°9 Sued u2-0 
4UreA 2458709 2408 “Sue2 37-0 
S907 2478506 25035 ~Swec 35-0 
$7.29 25°75, 06 -2Re4 “34. 58.9 
Sorel S72 504% 3206 “4105 41.0 
SMe? Ire? “ued “45el 3220 
$17.3 2297505 3H "4UGec 32-0 
SHEN S173 u04 “4300 
eonf 351960 “5300 
PSb03 STS 0D -““6e% 
e2d.ol S722 -5e07 
299.0 SOFA D “hUed 
14 


eS i Ste ase ea a ea aa, fo gco aes Breen 


PAPO CUTER pee ME Fe TL 


@ taiVe 0S 


AYEEUED te be yy) 


Sot iit Tht 
PLD ME 
Sk Eel 


% Pee 7 

sn 

yeOtel 

yonn,® 

vrin,e 

od Nn, f 

man .o 

Tung hr 

wenn, 

b50n,% 

yyunn.u 
yONN 
lunan,n 
105010,6 
Liaonn.o 
31500,.0 
enon. 
1254190 
bonne.” 
1500.0 
lena. 
14,00, 
ayonn,A 
loyna,f 
£0009, 
lotna,t 
27nN4A 
175na,0 
1oO00n,0 
lbsnn,aA 
1yeng.% 
1yDHNnH.N 
2unnn,¢ 
eusne,” 
2innn,¢e 
e21gna,n 
2aune,A 
e259.n 
SJaraq,n 
25700 ,e 


hE Utes 


anee2 
aIgel 
Ha ued 
Hhye 
raed 
BN peo 
(Ayet 
(Taelf 
ffaze1 
1Hyed 
4300 
Poel 
INyeb 
O9GeD 
OF yed 
wo7uey 
o5n0e9 
SHuell 
B30 
Peet! 
olyel 
39409 
Died 
DTIye4 
bey ve ed 
DSeeV 
DNoeZ 
B3ce0/ 
SPeed 
Dleed 
Mees 
49ce% 
HReon 
"750k 
4A sed 
4o4e5 
4% Jel 
43uek 
HP foe 
Yloe# 


Lyfe qtee Biot 
tec bea biee 
fire ea TL at 
MILLD GMS DECKER. CONTICR An. 
Jlef el 
909 =%ey 
Jets -liteJ 
oe? mWlteo 
Neb ~—1 %e& 
del “17%eS5 
2e5 -1¢%.) 
Let -17,2 
1-5 “ley 
2o% “17eu 
3e3 ~L%eu 
3Se/ -1%., 
307 “1% .4 
Hel =“1%ey 
Hel -17.7 
Got) -17.5 
2en “1%. 
led “1%. 
wed H2P er 
eleb m2led 
=204 27 00 
wsed —-2%e7 
“Yel —2"ed 
osel 2% ew 
@-ted =2020 
oSeo m2les 
609 27 00 
bed H2%ey 
De -?Neu 
“100/ 25 eu 
-t2ef) HPreu 
-I5e2 Phe 
$1405 —Phev 
“1505 27 eV 
wtoeolt =2h035 
-tdel *2FelL 
=1904 =o ey 
-?Ueh “29.7 
=—Phety “Ste. 
-P2elr =37%e> 


Ti a Pa 
VvEPCEnNty 


hued 
376k 
amel 
Mets 
27h 
P Veh 
2hel 
2206 
20.5 
2064 
1960 
1A eb 
18.0 
1861 
1886 
19.0 
1723 
19.9 
19.7 
2020 
19.3 
1467 
17.0 
19.¢ 
PAD 
2%e3 
ate? 
27en 
29.3 
20.6 
22,9 
33.5 
3365 
3ho4 
G30 
B9%et 
5fe2 
u7.o 
le? 


39,0 


1 


We Noe CPB oes 


Tene yonge 
Vita 


TABLE 11 


ESaTy obit oF 


A 


GP7CURTE Suu 


METER nKHOTS 
WW7y,9 obey 
1N72.64 oye 
1v61.0 oS sed 
1847,.u 0 oSley 
S35 4-907 
1019.49 o& Jey 
1004.U  AYHey 

YB9.Y  oftye dS 
970. ON5ed 
9449.0 O8fel 
47d = bbuel 
UWNGe”r Hlbyed 
B42e2 wlyed 
N7Q64 OC4Hey¥ 
45Be2 O84e0 
B4205 blioey 
E3009 O87e2 
419.5 Oltyesy 
HHS AH SeY 
197.3 O4g02 
TAK. o8lee 
720k OuUee¢ 
9908 OS¥Yee 
44.2 = wSye7 
310% G6300ey 
12067 637ed 
M1002 65509 
699,46 3404 
OBYeH oOSe*b 
O7¥.6 e321es 
649.7 C2047 
O930% HOFer 
ONGe2 OP He 
03902 OPded 
2P9.d = vwPaeu 
620.60 Ogee 
M106 bG2uck 
ONL. Of90ec 
S4bed O2yet 
D41.9 oloes 


ao THE COP ALE Sy 
S30. 02%, LAY ULG 
WHReALLAy (OH LEG 


ole DAT 


viet ilosn sPEo YU 
DEGKLE SCT) | KEOTS 
J 3NeY Re 
S2U0eb aeS 
371.9 Inet 
yvIeeY 21-3 
543.7 19.2 
231.35 1204 
$45.6 12.0 
vie) 11.7 
Rely) 1163 
927.24 11.2 
vehbe’ 11.3 
31505 11.7 
SV0.5 12.5 
S100 13.0 
31567 13.8 
$21.7 15,9 
deved 1hoé 
oé7Teo 21-0 
22567 22.8 
524.U 2ue7 
31igea 26-5 
vides Zhou 
31008 20.7 
S068 20,8 
50502 2F.3 
SU4N.D 27 eh 
90606 27ee 
57.6 2A08 
Joe? 2602 
315.7 2600 
304.0 2607 
304.0 27.6 
SUH YY 2h 
3505 29.9 
ON5ek 3n.n 
3048.9 30.0 
vV8.Y 34.1 
205.0 3765 
ove. 38.5 
ons Me? 


Lex 
t 


KEFiacT por 


Lengn274 


Lepar2t. 
LeAQHPKY 
1 HOHHN24S 
be NVNZV4e2 
1.F00238 
1-NON233 
1-N0N228 
1egerecs 
16NON2Z1Y 
1eNONZs 
1-NOAn21U 
1-ndF2v06 
1eNANn2re 
16NNN149 
be CYUNIYS 
Lepurive 
LeAQNLLD 
1LeAGNLLS 
lenonies 
1-n9%1e0 
Lenore? 
1-900174 
LeNHOITTIY 
1ecarica 
1-nONloe? 
Lenanics 
Aenontol 
renoniLa 
1eNOH156 
2eNQlES 
rennnisi 
16¢fF022448 
1-HOC 14H 
2-90N144 
1.909142 
26999140 
1enQAls? 
1-NOH1S4 
1609152 


i 
3 
Hy 
H 
! 


CUACEOr ALTETUDG 1 07H Fe 
LPR ene” 


Y WOVe 1S 


ASCLEGI ith tiUe ne 


GE eae THe 
FREI Oe 
"SL FEEI 


24009.% 
249N0.9 
2onna.t 
2059020 
20090,0 
2o45NI9.0 
2inne en 
2Z2fgona an 
20°00.6 
26590,90 
é£90H9,.0 
29519 
Sunnned 
3usna.6 
Stant,9 
31990.0 
S20P9,N 
32570 .0 
Sanna, 
3590.0 
3400029 
2~409.9 
JSON, 
SHHHON 
dounn.4 
So4nA.0 
S7HOr.A 
S7HN7,0 
SEUNE A 
2510 .C 
JINIC.O 
$9597.69 


PRES te 


WN ged 
4ALeS 
39501 
3Mye'd 
ITyeY 
Shue 
AHagel 
39909 
O4Q0e4 
335¢9 
S310e¢ 
324 0K 
A1Lee 
SLyev 
INgel 
29ye35 
eR y0b 
@Aoe’ 
27ued 
eTyed 
fhuel 
“syed 
’25ee2 
4 eee 
ehyeh 
er4e4 
€oae't 
eroet 
2}ue% 
eloed 
eNyel 
e@noeY 


ef AE LEAST UNE ASSURED PLA IVE VMIBS 1 Ty VALUE WAS UL EL Tra Vath PTL RPOLAT Owe 


tak 


fe ph enh 


adi 


MALLET GANS VEGCKLES CONTI? 


9504 
H24eb 
ar5e% 
97-5 
-24el 
BY ol} 
“ted 
mre 
-%t3Zed 
mAb 
-4oel) 
wale 
-3H09 
-ubeb 
~a20e2 
use? 
nye 
toed 
-4n7ed 
~“4ubel 
~50eu 
~SleS 
“5205 
HR Se 
“Svel 
“Sue4 
~G Pety 
“ciel 
mF IY 
“tf lel 
-¢2e3 
“A309 


eee 
Pha 


-3t.7 
-S%eu 
= 3% et 
oan ey 
3% et, 
Shel 
-3Me3 
““lec 
wey 
“4504 
“WRe] 
“UP oy 
“4704 
“55ec 
~oFed 


TY 


ty fi ATA 
*rtALuade 
TTA 


TABLE 11 Cont'd 


AE ghittoe, uF Ary SPLEu ve 
PEVCEMT S70 MIC Sutin 
"eTRP ANOTS 

3P.9 ST2eU ofdbey 

372 DMAdeu O14035 
39,5 35304 bolzge7 
59.1 54504 woluey 
56.7 537.20 olyeg 

51.6 S204 O7eb 

4A,4 520-0 ofyed 
41.8 STLe7 E8404 

S5en W2ed ONS] 

3? 20 494,35 wllae7 

37.0 SPued O%409 
37.0 87THe8 S901 

Sleite S7IL.63 Y9UeS 

1R.oFe 4OUee O940e 

Sve SE7%eS 59200 
§UQen HAMYel 

482.0 HAygey 

83404 = 4BUACD 

$2009 S%ye9 

41909 SASeo 

412¢3 SUceU 

4NSed UFVCD 

SM@Mbeo DTue7 

S922 $7700 

SWed HTyeS 

S77Ted DST Seu 

S7Qe0 Seeu 

SAS STi 

SS7eU SAD?EY 

35005 OOTOG 

S430? = SbHe7/ 

2570S Shel 


16 


SFODCTI EG Coun PuATesy 
330.2%, LAT 1&6 
Lubelobla Lo: LEG 


Ip, ATA Thor x 
VEIREGTJ Ua SPFFU OF ; 
LLGRLESE TD KHOTS HEF vacTior: 
IP 304 34u.Aa Leaanioy ; 
IN2e5 310 1-90N129 
501.2 29.7 1enonles 
cF3ed 2p.3 1engnize2 
WVie2 7ADSD 1eNnontay 
vU5.4 30% 1-9091)7 
U0 3nd 22900135 
210.8 31.3 d,eNnoniis 
Jl2et 3n.n Lengoniit 
213.7 272.9 LengnLLY 
Slued 26.7 1engnlu? 
14,0 2€.3 bengalos 
Slowu 2601 Lengnita 
ylued 531.2 lefoONiv2 
317.4% 34.0 LeNANlvy 
Side 3605 Le AQNUYDS 
slue? 38.4 Lengruy? 
319,7 38.6 16¢fOND95S 
320.60 3a. Pengquuys 
521. 38.1 1-ngnay2 
deeded S7ee Le AYO” 
S25e2 3¢.3 1eNOGVSY 
ere) 35.6 1eAMOKV7T 
525.6 34.9 Le fytdno 
ve 5ed 33.7 PeNyUhues 
39¢2.9 3246 1-<AGPOGS 
Se 5eu 3261 pesOoue 
we4 ed 32.0 YeAQNUL ty 
PeAANAU TY 
1-Q0NuT7 


1-OUNUTS 


SUA ALTA SEH TH bog Tol. 


Fave US 
ASCENIGE IE 06 


oe 


LYUT pode 
" 


PeES Ure 
MILLIMARS 


Poylteor 
Uen 
Totter 
The: 
een 
FA ty 
BH 
&O Yet 
uUdret 
UOben 
ROWS 2 
Wien 
Dtyttaet 
AU en 


Ay LEAST One 


aad | 


GE POE TAL 
Fir? 


2198, 

poet", 

Busia, 
105°5. 
12577. 
14422, 
1oh?e, 
19071. 
21793. 
24548. 
2farl. 
SLIL71. 
591146. 
39714, 


"eFtr 
TABLE 12 
The A yr iet TT Oe 
Ay CE PUT PLP CEut 
uPSlirs CEUTIGHAGL 
Tel w1)e} 2ve 
Joh “1482 coe 
206 w1765 P4e 
Gel -14%eN loe 
1.7 m1Fee Lye 
-3.27 —-2S3eun Lye 
“hel m21ey 2y0 
12.3 “2065 Sue 
18.7 7509 ge 
-24en 502 S3Te 
=-35.0 “N2e2 Sy60 
438.0 
-“S$35.n 
A462 


"eOATOUL Losity, 
ZT SA Leggs 


win b 


DIwtcTsorn 
LDEGHLLS TID 


35e°5 
Bales 
327¢0 
SNoen 
S2ue4% 
314°9 
30>5¢3 
304 ea 
3sa4ey 
30501 
308°u 
Sloey 
S25¢35 


VOOM TIC Coun TA, 
53010629, LAT obo 
Yue jgoll, LOU: Ube 


ala 


SPELT 
KHOTS 


sen 
lee.2 
11.2 
1é¢.h 
2Uu.u 
eel 
Pari) 
2009 
34.3 
35.3 
3.9 
3<05 
Joel 


SSUME” KPLALIVE HUMEOTTY YACUL BAS GcEu Tr fit INTRAPOLATI Oe 


17 


SIGUE TCAT Ce ven DATA 


SE VANLTOQ FLTIUN Wma oe PH hep T ASL PAP LOL PEUTIC COOK INATES 
Ywove LS 4213 MST TTA vdele29s LAT LEY 
FSCS EE Ue 1) WGHegoliu LOW PEG 
TABLE 13 
PRESSE SFO. TEAC TEMPE TAT Uy ic, Lottlii4e 
AL TZ TUOL AIR Or wPuatt PERCENT 
PELL RACKS MSL Feld POGREES CENT lotkAut 
Mtn o7 YR Le? 1207 “42.4 50-0 
L614 1794 04 1064 “lhe 2u.0 
boa gn 515704 903 m1leed 2n.0 
CTH eh TW AyeT 2Qe2 “1be7 «deI 
1H Pet TEAUeD 3el —“2Ue2 10-0 
723.6 WNGcel 3.0 “2161 15.0 
15.2 977609 Red =—20e7 15.0 
700.0 = 1LA%L.U 304 “2007 15.0 
bY. LINTY.6 ue? "14.7 15.0 
05506) 1299367 300 “21el 15.0 
ONE 1417409 -20U “2>el 15-0 
57964  1533n04 “305 “2ued 15.0 
560.9 256440 S 301 2205 2ieO 
Sue.0 19123509 “1lel “2505 35-0 q 
Gluse2 2045508 14035 -21.9 54.0 
% 3003 223402 -1A05 “24e35 60-0 
451.4% 2279-7 -19.7 “2000 57-0 
WEES 2393n05 -2204 “2004 5400 
BuneN 24h2¢01 -23+6 —-3004 55-0 
57709 2997409 “2701 Suel 4200 
345.9 28N5202 “3107 “4507 290 
SUH? SNAIYeD 3901 “3000 50-0 
SUn.N 3131429 “4008 
290.09 = S5322¢4 “O04 
22403 S37 uUel -“She7 
ZU ye2 391b207 ~AUed 
ZUNN = 39TB4eb “6164 
18 


Hdabley et The Nyse. tH F 


Yo. SO 
Stas % uo 


Genk Tee al 


ALTIM ae 
MOL Fhe, 


1b, 7 

aynn.4 

sean 0 

sone 0 
ulna n 
oFNe tf 

nan fr 

fynn,c 
OHNALG 
3500.6 
9ana.¢ 
gna 
1unnn.c 
lusgo,n 
aaana,n 
411599°,9 
h2non.0 
16409,0 
asuan,e 
33909,08 
henna. 
1450N,¢ 
29099,,0 
Loon .c 
sonnn .¢ 
loyna.n 
17000,9 
argue .© 
rnnC A 
1agae.n 
19NnNAH 
1950.0 
eunaer,a 
2uyne,.c 
21nn°,.0 
cihnan 
2ennn,a 
2ennn,o 
2sna,n 
e4ynnn.” 


i 


PES ey 


mR Yel 
a7ue t 
45ae 
B3s0¢d 
OP ef 
Bye 
fA Qeh 
Veet 
lowed 
5yueo 
(3ye3 
f2¢en 
Mygeol 
029,04 
HA Ze 
OTGge4 
oS /o 
b&yeb 
w3Sype4 
B21 
ON ve"? 
Med 
Baye 
D7 504 
BAseli 
Wye 
BWyed 
Weel 
SPeet 
Steed 
kT PR 
89Ageh 
wALeM 
470d 
4Gge4¥ 
Yhyeh 
4bgeDd 
#3 ued 
arfel 
Lge 


1215 MST 


or) os 


feeope Abr’ 


ALL T Dats, Ore Cheb Lei, OF 


pie a ee Or 
Yeo! Ne 
tle -7%ey 
Qe “Pel 
BeS 17% es 
oes “1%e5 
deh Wee 
je mney 
20 “1%0u 
Sel m2 en 
del “2Neu 
3et) “2000 
del m2ley 
3ed -2Ne7 
Sef 2h eh 
Heb H1% 8s 
Wel) -2ne5 
Sez e209 
2eu -2les 
oh meres 
meh m2 ay 
wleh 2 bet 
weet ~2A%ey 
w~35el Phe 
wm5eh% m2% el 
wsed W~27%e5 
~4e%S m2 ed 
Sel wm2P 03 
=7e weed 
“BeS m2 eT 
~Ged “2 3eu 
“1008eH ware 
“1200 -2707 
“1502 m2? eu 
“1 =2lev 
140d at eek ee) 
“loen watey 
-(7el m2X en! 
“150% w2%eY 
arte? eh et 
ome 2705 


Hagee > 43, ba 
"plurrcurl 
weiye 
TABLE 14 
ath gtittere OF UGETY ub 


- 
a 


LOL ut 


VEPCEOT GY 7CUNT  Suthan 


1k KL.01S 
3N.U 1071.3 uSyes 
24et 1964.0 ©57¢u 
20.6 151.5 oS5eu 
an,7 1957.7 653g0¢% 
ate? 1925.% uSgee 
2704 1Y10-3 BSyen 
235. B940e4 uot 
2 ek YR3e6  b470N) 
15.9 46305 wultTo7 
1526 PHSel vttze7 
15.3 Y2R0ee vey 
15.0 91066 ul7e7 
15.9 P4265) oftoel 
15.0 CMS ee o40e4 
19.0 KSoee oO4N04 
15.0 442.0 olueds 
152 628.9 o8len 
15.9 H1b6eG ottpey 
15.0 8N5-0 o64d5eu 
15.0 19304 643506 
15.0 1B1e9 Ober 
15.20 160905 810d 
15.0 (S607 b68He4 
lhe Heed t4NeU 
21.2 42604 = 64Ne5 
23.4 L727 G3u«u 
25.6 IN7 ek «37S 
e7et o%oc«u odyets 
30.0 hRuen od4e5 
3202 OTyed o3geu 
34.5 hove’ utacd 
yNeS Suen Olved 
a7. gen toed 
59.1 Soe! UPpeYy 
58.7 Poe7T Oden 
H7eS Nlbeb vPbeg 
59.9 67. 625,04 
HO. 297. OP Rew 
STee Bde? Of40ey 
47h “7904 olory 


19 


VEGOE TIC COcmttpLaies 
DSegud4 LAT LG 
LeGeioila Cont 1&6 


eit Nea 


Ulece Tyra 
UcGree Stl) 


S406 
I4#Zeb 
3496035 
re.) 
de Pian 1 
940 
34G60c 
S990 
2516U 
920% 
si2eu 
MNoeb 
302.1 
JUS.0 
Woee 
514.9 
32507 
5o40t 
32N 04 
vile 7 
314.4% 
Shbed 
S925 
78.7 
JU8.2 
307.9 
JU7.S 
SVWoe? 
ibe ry.) 
SUG eu 
SUS.0 
303.4 
INS.2 
505.4 
SUSeD 
IUS.y 
I Seu 
OUGLe 
24.9 
Juae/ 


-hEtu 
ANOT, 


Of 
6.4 
6.9 
7.5 
Rel 
Be7 
aeG 
1NMe2 
1ne9 
13.9 
13.1 
14.4 
15.AR 
loO.2 
16.4 
17.1 
YA4 
21.6 
23.5 
25.5 
27.1 
2726 
26.7 
28.1 
2A-0 
27.7 
27.3 
27.1 
26-8 
2008 
27.0 
27.9 
20,9 
50.9 
31.3 
31.6 
3°23 
33.0 
33.1 


Tutx 
oft 
dE Fienc TiO. 


Lengn2y” 
2°NQN25S 
1°N0N24h 
1-9N2K2 
he 700249 
deHYN]35 
1900252 
1enan2ca 
1-ngn2zt 
12000217 
1-ngn2is 
1engneud 
1-Qo0n2u5 
1-00N2uk 
1-N901°7 
1-00Nn1 94 
1-NOM1LYO 
pennnkes?7 
1eNONL Ha 
1-n00181 
16900178 
1¢0N175 
1eNNAL?2 
1-no0l70 
1-900168 
1-009165 
aenanies 
1eNONIOl 
1engniea 
16700156 
Lenonigg 
1¢VON1LL2 
2eNOWMS 
LeAONVLGA 
Levonlad 
Leponias 
1-Q00140 
i eNONI SY 
1°90N1 85 
1-001 535 


hI 


i's Sde re Th 


-UARLOR ALTEE AR LW pte eb Tok rie ELS ©) ae ore TEE CMe PATE: 
% UV. 4% TTA seeane'’h, VAL ide 
ASELUG Pot. Le rt 1215 MST tuGeL olla ton Lee 
TABLE 14 Cont'd 
Cee Th pl eS Ue PE phe adres rhtetere, 6 ITS SPL U oF wdtas Nee Sif x 
ALTA au ewe hay CR PCENT OZ C4 Sul vIke& Tsu SPERD ar 
MSc FER) TILEY AMS DEKE. CENT ICR NF “2 TER KAS peGhet ota KHOT, rh act lon : 
CANON 4tye awPge' e2%en HT ef [7N.e blues Jey 34.2 PeVOHNLIG 
2450.8 ongcel 27 5se4 35% 53.9 400d bYben See Mined lefynds a i 
2Dana.a 29G0¢ Wen Hey an,? lew vibes oN4.u 352% leKHPLES 
2ooNeen SA eb 7504 m3iey 450d 545.0 Ulee7 suua./ Sued YeMQHILLS 
ZuunAr.a I7 Get -77el wield 4169 SMe Ulgel INS .7 3723 rernanictd 
2oonrn.n IA Ze0 -aibe 5 47 es 3.7 SPbe7  UNse7 Mou 39.2 100119 
270ne.n Majer moves “47.7 Set SLT 6% Q005 SUP ec 38 1*COD)IO 
LIHNN dKaed 0D “4Yleu 37, WGe4 ONT SUTee 3425 LPeNHNLITS 
Zoune aA Moet wAlben WU%ey 2764 SUD EN eg Ieee 3°?.5 Lengel)? 
2uoOnceN 44909 mt1209 ball SU A 2PMee 491.9 off se49 IUu,4 36% }evnn LIV 
e9nnn,t I3eeU wMHed mS e) an. HAULU ONge2d 20Ga.4 20.3 1-NONLHA 
295NUAN I24 0h mAb eb “47% eu 29.9 NTueed ONHed SU7ey 20.8 1-90N1U7 
sunnn.d SL fets Hed “4Rel 29.7 YA5e 29005 oN7.0 30.3 eHOHLAsS 
3U4NALO Siiew “Wed “4S 27.9 “G1.1 S970] 305.0 31.4 Lengn1y9s 
210na.6 aNyed HR904 motel 1R.ee 893504 LAWeu 3UdbeD 22.5 revgniol 
Sisnaet e970 = Ge BUG OUGeC Shiev 53.3 1-NYNOYS 
senna. Ayers mu Led 437et& S9e0b 2lds.u 33.8 De AYOUSE 
Sseonn,fr eAyed “u5el 43004 SAMY 915.6 34.5 1engn0¥e 
350nn,n 27 40% —“4Go4 B72 Sel SHYCS 517.4 35.3 DeAQNULS 
$5500.19 €71eo “Ubel 81409 SBTen 31869 3507 16999043 
3400900 hye -“u72ev 4B0e9 SAoey S2trel 35.6 1-ngnosl 
J45NF NN 2570d “ned WR OMGed delet 3504 1-N9NUYIU 
S206 oh Choe! “UYeh S505 OHO JeZ20U 35.N 1-NQnUEA 
3959020 2ufed “S06" SAbedD DEfeb Yee 34.5 LeNHNUL 7 
SUINOL 2hge) “S205 SPL.S S790 je Se Ault 1-99NG65 
S051N.6 e3ue5 “Seb SMedg YITee Se4.d *4.9 1eAH0uU: 4 
ICING C3geu mae t “hoe STs Jes. paclery 6 pe ttgnae ¢ 
J7onan ePy0d —“Foett Shee OTben wT a2.7 eNgnue 
JUIN A ePued -57e6 Asuet} GT pey sey.) xAXLaQ pengnars 
3950968 etoetl HBibed S392 UTMed pe IWQIU7TH 
Ssynnn,n eNyet “ADel Sudel Shoed 1¢9Q9U Fe 
5u500.,0 ened “AVY I3u0el Sh7e0 1-90M%u7 > 


ef AY LEASE ONE ASSUMES RPLAVIVE HUMIOT)y VALU WAS U Eu MW Hit antl wPorattoute 


20 


) a 
i 
8 bot TOPY Covel os 
HTAELOL ALTE Gye 2H FET Bul STZ Lyutd GCEOTL TT CWE Aa, 
UoWOVe 6S 1215 MST cdta a3ered's LAE CLG 
SLENS I. i. E Ue 11 Wobeyolda LO, LEG 
ASCENT TABLE 15 pps = 
PVE SCUME VE OPUTT EL TAL TEPER A Pie KEL ety alu L,tA 
AL! OP SCOTT PELECE YT OJRCCTAON Shren 
STLLIPARS FEET DEGREES CFEUTIOPAGE LEGHEE STH) = KNOIS 
POUeD sitn, 203 “1264 Due Bu7e5 7.1 
PN en o7°7, He5S -1l4%eb 250 349-5 Sol 
Tythen b4N?, Sel 26 lue 32U04 11.9 
THN. 103%5. Beh “267 lye 202° 10.1 
BOM eK 12309, 205 H2165 1be 32405 20.0 
(.UeNn 14411. -7.% wm2%e& le 31ce9 2/.5 
KRoWen 16648, 429 ~2202 Que 307¢4& z/.5 
§ 509.2 = 199K, “11.1 2509 3o0 305°5 27.2 
i QOWer 21722. “17.2? HP 504% Sue 305% 3164 
UOtten 24593, P40 Hey Se 30%e2 34.5 
, Ronen 277%6. ~3161 “N2eb 3ie 30u°1 - 3d04 
3 200—N 31254. “40.0 310-0 oe 09 
25! en 35248. “50% 3S2c04 34.7 
Per 39992, “Alo 


o* AS Le AST ONE ASSUMED RELATIVE HUPIIOTTY VACUC BAS Uo to IN Tite INTEMPOLATI Ode 


